Rhop-3 protein conservation among Plasmodium species and induced protection against lethal P. yoelii and P. berghei challenge.
In the present study, Rhop-3 polymorphism among Plasmodium falciparum field and laboratory isolates and among rodent Plasmodium species was investigated and identified. The Rhop-3 gene was found in all Plasmodium species so far tested. The overall structure of the Rhop-3 protein was found conserved among P. falciparum, Plasmodium yoelii, and Plasmodium berghei. However, it was more conserved among rodent Plasmodium species than between P. falciparum and Plasmodium vivax. The most conserved regions of Rhop-3 are the second half of exon 6 (amino acid #548 to #665) and the beginning of exon 3 (amino acid #59 to #210). Recombinant C-terminal partial and full-length Rhop-3 proteins of P. yoelii and P. berghei were expressed in Escherichia coli and purified. Immunization-challenge experiments in mice using recombinant Rhop-3 proteins led to a delay in parasite development and protected mice from a homologous lethal challenge infection. In a group of eight outbred Carworth Farm White (CFW) mice immunized with P. yoelii C-terminal recombinant His-Y1412 protein, three mice (37.5%) were protected from a lethal P. yoelii challenge. In BALB/cJ mice one mouse (20%) survived the infection. Immunization of mice with P. berghei recombinant full-length Rhop-3 protein in BALB/cJ mice led to a 40% survival from lethal P. berghei challenge. CFW mice immunized with P. berghei recombinant full-length Rhop-3 protein showed a significant delay in parasite development with a heterologous P. yoelii challenge. The Rhop-3 protein is a promising candidate for an asexual stage malaria vaccine.